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(54) HHCTFYMEHT JUIfl XOJIOIlHOtt PA3JIATO TPYB 



tboOpftTOOK OTHOdOCJl K MCT17WOo6paC0TKe, 

npODtuaavHo on* oopaotmcii otb*pctxr b tpy- 
6tx h moxbt 6tm HcnonwoBBBo npH oxoff»- 

TUDJtO* OOpBOOTKC P U Dl Hfl |> re CiaPC OTBepCTHi 

TpyO am nmpo-imeBMo- n noBtmraaxx neta- 
no* motoadm nwJwpMiqiioHHore npawiniBBiow 

OwpHOMiOM). 

HsBBCTtH KHcrpyMeia tun p*aA»<a TpyG, co- 
B*pxainxfl cTyncTOTyw onptBicy c Ranpecco- 

BAKHMMM Kl KM OC^OpMHpy WUIHMK KOHMttMH, 
RB OCX OnptBKH BMnOJTHCHl UBJIHHflpiTWClCE* 
PBCTCW1, B CTCKXBX OIlpBBKB - pWttnkHMB 

OTBtpcr«ji, Ht Topmx kojicd: - panHUMbie 
mow, cooomiioiuwec* c oTBcpcrtWMM onpasKH 
HRcrpyMCKT cna6*eH ckctcmoA noju<m .paCc«ei 

BOIflKOCTII B o6pB30BaHHWC OTBCpCTIlltMB h n*3a- • 
MX K&H&nbl (1]. 

Piancrorrc/n»HOH cmeokoh MCBcny noBepxHocrwo 
TpyCu n pa6o<WM* KonmaMM npH pa6oT« 3to- 

rO RHCTpyMCHTB IfBJMCTCJI JlipOBOM CJK>H, 06- 

pBsyiomXHCB b pc3yjn>T3Te Harpesa paDcncM 

XBJDCOCTK B flOJIOCTW HHCTpyMeKTa AO ItMUC- 

patypw trapoo6pa*oBaHHJi, oh pafiotacT tojthco 



mo n pcnBB pHTCJXBHO HarpcTOMy flo TCMnepaTypM 
ropmero ac<t>opMHpoBaJBW Mrrajuia ipyfiu. 

HcflocraTKOM^ w>ro HHcrpyMCHTB iranacTCJi 
to, «no zuu nopjoTOBKH k paGote oh Tpe6y- 

<T »p«KH ptOwfi BOWKOCTMO BOJIOCTH H 

5 upeflBipHTenbHoft pa3Aa<m 3axo;moro kohiu 
tpyoBU Ha Buxone id TpyCbi nocne okoito- 
khji npooccca paaru'w inicTpyMCHT HarpcBacTCJi 
AO TeMnepBTypw Bwme napooopaaoBaiow pa6o- 
<kh bowkocth, Tto BM3MBBCT onpeneneHHbie 
HeynoocTBa npw iKciuryaTauHH. Totooct* o6pa- 

OOTKM OTBCpCTldl TajCHM HHCTpyMCHTOM HCBbl- 
COKM. 

UfTtt «306pCTCK)W - nOBWUJCHHe KawcTBa 

oGpaoonof. 

nocTaBfleHHa* urnh flocntraeTC* tcm, <no h> 
Bccntttfi HHCTpyMCKT, concpBcaiuHM nojiyw on- 
paBKy c HacajiccHMWMH Ha mcc nc(t>opMHpyK>- 

IUHMH aJieMCHTSMH, B CTCHK3X KOTOpOH BMHOJV 
HCHW paflHaJIMfWC OTBCpCTMB, 3 Ha TOpUaX 

20 ne<t>opMMpyioiu*x ihcmchtob, oSpamemibW onam 
k npyroMy, - pa/maJibHwe na3bi f a TaK*e ho- 
tothhx peooqcM jkhakocth win noaa^H ce ft 
o6pa30BaHHW€ OTBcpcWMH h na^MM Kaiianu, 
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cHafiaceH cMOKTKpoBainmM b pacTOwe onpaB- 
kh c B03MoxHocTb»o ocfBoro ncpeMruiCHwi no 
hwm uttokom c nopumeM, Ka KapyacHOH no 
BcpxHocm KOToporc BbtnoiTHCHa Kom>ueBJUi npo 
Towa, cocflHHCHHaji c nonocTbio unoKa h c 5 
oahmm M3 paAMajn»Hhix otbcpcthm onpaBKH, 8 
nonocTb unoKa cocumteHa c hciotohkom pa6o 

«KH ttHAKOCTH, B K31CCTBC KOTOpOH HCn0Jlb3O 

* eaiia cMa3MBaiomaw xoiAKOCTb. 

Ila qcprc*e noKa^aH o6uikm bha npeAnarao to 
Moro HHcrpyMCHTa, pa3pe3. 

HMcrpyMCHT coAepacHT KopnyoonpaBKy 1, no 
och onpaBKH BbmomicHO louirawpHnccxoc ot- 

BCpCTHC C pa3MClU€HHWM B HCM nOABHttHWM 

3ncMCHT0M - nonwM uitokom 2 c nopuiHCM, 15 

BbmomiCIOfblM 330AH0 CO UTTOKOM. Ha HOpilK 

lie BfcmojriieHa KonmeBaa npotowa e 9 coeAH- 
neima* c nojiocibio e unoKa. B creHKax oo 
paBKH npcnycMOTpem»i paAHajttHMe oTBcpcnw 
a zuw noujBona cMttotHOH hchakocth k nasaM w 
6 tia Topnax AC<t>opMHpyiomHX 3jieMeinoB 3. 

UlTOK, yCTaJlOBJICHHMM C B03M0»CH0CTbK) B0> 

BpaTHo-nocrynaTCJibHoro ashtkchrh b nonocm 
onpaBKH oTHOCwrenfcHo paAHanbKWX otbcpcthm 
b creitKax, npcncnoBaTCJUHo pacnpcncnncT no 2 $ 
tok CMasoHHoii *chakocth k 30HaM o6pa6oncH. 

Pa60«01C 3JICMCHTW 3 C yBCiWOTBaWlUHMHCH 

k Bbixo/jy HHaMCTpaMH nocaxcKb! Ha munmsir 
pHMecxyw «dctt» onpaBKH, miothoc npH*anie 
apyr k Apyry paCowx 3jicmchtob r yAcpxcaHHe^ 
kx b TaxoM cociobhhh ooccnewBaeTCH raftKon 
4, HaBHHHHBaiomtfiCJ! Ha nepcnmow <bct* On- 
paBKH. 

PaSoTy HucTpyMcma mojkho npocncOTTb Ha 
npHMcpc o6pa6oTKH otbspcthh /jHaMcrpoM 
70^^mm npn npoTHnmaKHH sarotoBKH H3 Tpy* 
6w c AHawerpoM orBepcnw 67 mm h TOjnnH- 
hoh cTtHKH 10,5 mm, MaTepHan - miptcoimft. 

HHOOHeBMH OTJiaB MflpKH 3-125. 

06pa6crnca npoH3BOAHTca Ha bc prroc arnvHOM 
npcccc MOAeAH 11-63*3 c ycwmeM 100 tc, 

MllCTpyMCHT 3aKpcnJWCTCH B BCpXHCH TpaBCO 

cc npccca, OTBepcme b tpy6e p33Aa»T Ha 
pa3Mep 70*°/ fl ScM c HafopoM pa6o<tHX 3Jicmch- 

TOB H HapyttHMMH AHBMCTpaMH COOTBCTCTBCRHO: 

67,50; 68,75.7035; 70,55; 70,06 ♦ 70,08 mm. 4: 
flpH o6pa6oTKC Hapy^KHMH AHaMeTp rpytjw yBe- 
TDrmBacTCA AO 90 mm, ynpyraA ycaAKa coctbb- 
jwct 0,47 - 0,52 mm, BcmrDma ynpomeHHo 
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ro cnoH - 1000 1 100 mkm. npn ABH*e- 
mm HHCTpyMCHTa BHH3 npH nonxoae k Bcpx- 
weMy Topuy 3aroTOBKH 5 b uitok nocTynact 

CMa30HHaH ttHAKOCTb (M3C/IO HHAyCTpHaAbHOC 

20-30), KOTopan HanpaB/iaeTC* Mcpc3 paAHaAir 
hmc oTBepcnw b onpaBKC k paAHajrbHBiM na« 
3aM Ha topuax ncpBoro Ae(J>opMHpyiouiero 
3ncMeHra* FlpH nocncAyiomeM abh>kchhh HHcrpy- 

MCHTa BHH3, UJTOK nepCMCUiaCTCH BBCpX H 

nocjicAOBaTCAbHO pacnp^Acnflei CMaaowyio «HAr 
koctb k Ae<t>opMHpyiomHM 3neMeHiaM* ripH oo 
pamoM xoAe HHcrpyMCHia un ok B03BpatuacTCfl 

B HHJKHCe HCXOAHOC nOJ10)KCHHe, AeTaJn* H3BHO 

KaeTCH H3 onopHoro craKaHa M ahkji nomopH* 

CTCK. 

3KOHOM»«ccKHMr 3<M>«kt ot Hcnom>30BaHJW 
npcAnaracMoro HHCTpy mc nra npn H3roTOBACHHH 
KOKOuieKTa AerancH ira annapaT cocraBTWCT 
50 rbic py6. 3a Oicx yMCHbuicHHA npnnycKOB 
npn oKOHqaienbHOH o5pa6oncc h aaMCHW ono 

paUHH paCTOWH OTBCpCTHA Ha Ae<{>OpMai01OH- 

hoc npoT«rHBaHHC 6c3 CHXTHH MeTanxia. 



<PopMyjia H306pCTCHHjl 

HHCTpyMCHT Ana xoaoahoh pa3Aaw tpy6, coaco 
ytaiwuk ncuryw oirpaaKy c HacaxcKHbfMH Ha HC€ A^ 

(^OpMHpyTOfnHMH 3J1CMCHT3MH, B CTCKK1X KOTO 
POH BMnOJTHCHW paAHaJIbHWe OTBCpCTRJi, B Ha 
TOpABX AC<}>OpMHpyiOUiHX 3TICMCHTOB, O^paiACH- 

Hbix oahh k ApyroMy - paAHajiwiwc naaw, a 

TdKTKG HCTOTOOC pa60%H 3KHAKOCTH A7IH HOAB- 

<m ec b o6pa30BaHHbie oiBcpcnwMH h naaaMH 

xaHaJIbl, OTAHiafOUlHM"CH «M, 

<tto, c ntnbto HOBWiiicHHJi KaqecTBa o6pa6otKH, 

OH CHaG^CH CMOHTH pOB a HHWM B nOHOCTH OO 
paBKH C BO3M0ttHOCTM0 OCCBOfO nCpCMClUCHHA 

nonbiM uttokom c nopuiHCM, Ha HapyiKHOH no 
BcpxHocTH KOToporo BtmoAHCHa KOirmcBan npo 
Toqaca, cocAHHeHHaH c nonocn»K> unoKa h c 

OJJDTHM H3 paAWTMiMX OTBCpCTHH, 3 nOAOCTI* 
UTTOKa COCAHHtHa C HCTOWHKOM paGo^cA )KHA- 
KOCTH, B K81CCTBC KOTOpOH HCTIOnb30BaHa CM*- 

3biBaiomaii wHAKocrb. 

MCTO^HMKH HH(|>OpMaUMH, 
npHHHTbIC BO BHHM3HHC npH 3KCTCPTH3C 

1. ABTopcKoe cBHACTcnbCTBo CCCF N° 614862, 
kti. B 21 0 41/02, 13.U.76 (npoTOTHn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1], 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 \xm. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
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